
964i 
Test Booklet No. 

Ph.D. Entrance Examination, Sept., 2021 

Subject: CHEMISTRY 

Answer Sheet No. 
Name of Candidate *****'***'**'********* 

Roll No. of the Candidate ****'**'* 

Signature of the Candidate: ... 

Date of Examination: 
Signature of the Invigilator(s) 

******** ''' ''****'***** 

1. 

2 **** 

Time: 2 Hours] 
[Maximum Marks: 80 

IMPORTANT INSTRUCTIONS 

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

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

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, if 

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

(i) 

the Test-Booklet. 
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PART-A 
RESEARCH METHODOLOGY 

1. The research studies with the objective of 
5. 

portraying accurately the characteristics of a 

particular individual, situation or a group 

Which among the following is not a 

characteristic of Research? 

are known as: (A) Gentle 

(A) Hypothesis Testing (B) Controlled 

(B) Exploratory or Formulative 
(C) Systematic 

C) Descriptive 
(D) Valid and Verifiable 

D) Diagnostic 

2. Completely Randomized Design (CR) Select the correct order for the following 6. 

involves only: steps in Scientific Research 

(A) Two Principles () Formulation of Hypothesis. 

(B) One Principle 
i) Testing of Hypothesis. 

C) Three Principles 
(ii) Observation. 

(D) Four Principles 

iv) Prediction of Future. 

3. Who laid down the five principal symptoms (A) (i)-> (ii)-> (i) -> (iv) 

of inadequate response? 
(B) iv)->(Gii) -> )-> i) 

(A) Prof. Fisher 
(C) ii)-> )> (iv)-> i) 

(B) James and Jordan 

(D) )> (i) -> (ii) -> (iv) C) Kish 

(D) Kahn and Cannel 

7. Which among the following will not 

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

systematic investigation to find answer to a objectivity? 
problem' 

(A) Patience and Self-control 
(A) Kerlinger 

(B) Use of Qualitative Method 
(B) Burns 

(C) Grinnel (C) Use of Random Sampling 

(D) Bulmer (D) Open Mind 

Chemistry P.T.O. 3 

21 2 



is simply a system of 

8. is undertaken out of intellectual 12. 

curiosity or inquisitiveness. assigning number symbols to events to el 

them. 
(A) Pure Research (A) Ordinal Scale 

(B) Applied Research (B) Interval Scale 

(C) Exploratory Research (C) Nominal Scale 

(D) Formulative Research (D) Ratio Scale 

9. Katz conceptualizes levels of Which among the following is the least 
13. 

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 

(C) Practicality (B) Non-Replicable 

(D) None of the above 
(C) Logical 

(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
in implication. 

probability sampling? 

(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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occurs when the 19. Guttman's coefficient of reproducibility is 
16. The error of . 

rater carTies over a generalised impression 

of the subject from one rating to another. 

given by 

where e = no. of errors, n = number of 

items and N = number of cases 
(A) Leniency 

(B) Central tendency (A) 1- 
n(N) 

(C) Hallo effect 

(D) None of the above 
(B) n(N) 

17. The number of judgements required in a 

paired comparison is given by 
C) n(N) 

(A) N= -) 
2 

en) 
(D) N 

(B) N- is used to estimate consumption 20. 
of the basket of goods at the consumer 

level. 
N=4n+1) 

2 (C) (A) Store Audits 

(B) Pantry Audits 

(D) N="+1 
2 

C) Consumer Panels 

(D) Projective Techniques 

21. If in Hypothesis Testing, which among the 

following is also a non-parametric test? 
18. Summated scales are used in, 

(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) -test 
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Yates 
correction is about the reductior 

25. 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 

22. 
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 = l12. The 

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

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

(B) 300 

(C) 270 

23. is suitable to check the equality (D) 330 

of variances of two normal populations. 

(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 

(D)-test (B) Spearman's Rank Correlation 

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 
deviations from the mean equal to 50. 

Calculate the value of , given that the 

28. In the influence of 
uncontrolled variable is usually removed by 
simple linear regression method and the 
residual sums of squares are used to provide 

variance of population is 5. 

(A) 15 variance estimates which in turn are used to 
make tests of significance. (B) 10 
(A) ANOcOVA

C) 8 (B) One Way ANOVA 
(D) 13 (C) Two Way ANOVA 

D) ANOVA in Latin Square Design 
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33. If X and Y are independent, the property 
29. Who was the first man to use term 

Variance'? xybyx= 0 is called.. ************ 

(A) Prof. James (A) Fundamental property 

(B) Prof. R.A. Fisher (B) Magnitude property 

(C) Prof. Gosling (C) Mean property 

(D) Prof. Raimen (D) Independence property 

30. ANOVA is abbreviation of 34. Product moment correlation method is 

also called.. (A) Analysis of Variety 

(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 

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

weights 
two variables, then: 

(A) Lie between +1.0 and -1.0 
(A) 0< r<l 

(B) Greater than +1.0 
(B) -1 < rsl 

(C) r>0 (C) Less than -1.0 

(D) rs0 (D) Either +1.0 or -1.00 
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39. The first item in the footnote is 

In Principal Component method of factor 

analysis, the new set of variables generated 

of given set of variables. 

37. (A) Number 

are (B) Author's name 

(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 the last in a Preface? 

(A) Title and Date 

in literature survey is . 

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

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

C) etal. (D) Acknowledgement 

(D) et. al 
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PART-B 

CHEMISTRY 

41. In IR spectrum of [Co(CN),H]3the Co-H 44. The changes from (a-d) occurs when 

stretch is observed at 1840 cm, The 
oxygen binds in hemerythrin are 

(Co-D) stretch in [Co(CN),D]- will appear 
) one iron atom is oxidised. 

at nearly 

Gi) both iron atoms are oxidised. 
(A) 1300 cm- 

(B) 1400 cm (i) O, binds to one iron atom and is also 

H-bonded. 
(C) 1500 cm 

iv) 0, binds to both iron atoms and is 

(D) 1600 cm also H-bonded. 

(A) (ii) and (iii) 

42. According to Wade's rule, The predicted 
(B) i) and (iv) 

structure of metal cluster [Fe,C(CO)2l is 

C) (i) and (iv) 
(A) Arachno 

(D) ) and (ii). 
(B) Octahedral 

(C) Nido 

45. Which of the following is a normal 
(D) Closo 

Spinel 

) NiCrO 
43. 90Th-5* disintegrate to give Pb00, The 

(1) FeCrO, total number of alpha and beta particles 

emitted respectively are (ii) Co,OP 

(A) 6, 4 (A) Only ) 

(B) 7,6 (B) Only ) and (ii) 

(C) 6, 7 (C) Only (i) and (ii) 

D) 4,6 (D) All the above. 
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49. Coordinated water molecules of a Cd(II) 

46. The highest occupied MO in N, and O 
complex can be successively replaced by 

respectively are (take x-axis as internuclear 

Br- ions and resulted in [CdBr,]In this 

axis) 
process the fourth equilibrium constant is 

(A) o2p,, T*2p, found to be higher than the third one because 

(A) Equilibrium constant of the last step is 

always high 
(B) T2py, TtZpz 

(C) o2p, o*p (B) The aqua-Cd(I) species is octahedral 

(C) Three molecules of water are released 

during the fourth step 
(D) n*2P T*2P, 

(D) An anion (Br) replaces a neutral 

(H,0) molecule from the coordination 

sphere. 
47. The spectroscopic ground state term symbols 

for the octahedral aqua complexes of 

Mn(II), Cr(III) and Cu(I), respectively, are 

50. The number of M-M bonds in the Os(CO)12 
(A) 2H, 4F and 2D 

and Re,(H),(CO)12 respectively are 

(B) 2H, 2H and 2DD (A) 3 and 8 

(C) s, F and 2D (B) 2 and3 

D) S, 4F and P (C) 3 and 2 

D) 4 and 3. 

48. Which of the following react(s) with AsF 
51. The complex that does not obey the 

in liquid BrF,? 
18 electron rule 

(A) XeF, only (A) (-CH) RuCI (CO) (PPh,) 

(B) XeF and XeF (B) [W(CO), (SiMe,) CI (NCMe),] 

(C) XeF and XeF, C)Ir Cl (PPh,), (AsPh,) 

D) XeF and XeF (D) [Os (N) Br, (PMe,) (NMe,)1 
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52. The catalyst used for the oxidation of 55. The ratio of Kp and Kc at 27°C for the 

ethylene to acetaldehyde reaction N,(g) + 0,(g) -> 2NO(g) 

(A) Co(CO), and H, (A) 1 

(B) (Ph,P),RhCl (B) 0 

(C) PdCl, and CuCl, C) 2 

(D) TiCI, and AlEt 
(D) 0.5 

53. In the EPR spectrum of tetragonal Cu() 
56. A photon of wavelength 4000 Å strikes to 

complex, when g> 8 > ge> the unpaired a metal surface. If work function of the metal 

electron resides in the orbital. is 1.13 eV then what will be kinetic energy 

of emitted photo electron 
(A) dy 

(A) 0.97 eV 
(B) d2 

(B) 4.23 eV 
(C) d2-2 

(D) dz 
C) 1.23 eV 

(D) 1.97 eV. 

54. Calculate the energy required for a transition 

from nx = ny = nz = 1 to first degenerate 
57. Atomic sites occupied by extra electron in 

energy level for an electron in a cubic hole 
crystal lattice are known as 

of a crystal having edge length of 1 A. 

(A) C-centres 
(A) 1.8 x 10-17 J 

(B) F-centres 
(B) 1.8x 10-15 J 

C) 3.6 x 10-17 J (C) G-centres 

(D) 3.6 x 10-15 J. (D) K-centres. 
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61. Assume that a particle of mass m is 

58. The solubility of AgCl in water at 25°C is 

0.00179 g/Ltr. Calculate solubility product 
confined to a cubic box and its energy is 

101 h/8 ma. What is the degeneracy of 

at 25°C this level? 

(A) 0.78 x 10-10 mol dm (A) 9 

(B) 0 (B) 16 

(C) 1.56 x 10-10 mol? dm (C) 21 

D) 1.25x 10-10 mol dm (D) 24. 

59. If velocity of a molecule increases 2 times 62. Calculate the expected ground state energy 

than the mean distance () travelled by a of a hydrogen atom electron assumed to be 

molecule between two successive collision present in a 3D cubic box of length 0.1 nm 

becomes if the ground state energy of electron in 1D 

(A) 2 
box of length 0.2 nm is 4 eV? 

(B) 1/2 
(A) 36 eV 

(B) 108 eV 

C) 
(C) 3 eV 

(D) 1/4. 

(D) 48 eV. 

60. How many nodal points associated to n = 3 

eigenstate of a particle inside a 1D-box with 63. If oxygen level is increased during Contact 

length 12 ÄÅ Process' 

(A) 0 
(A) Low yield of S0, 

(B) 2 
(B) Low yield of SO, 

C) 
(C) Greater yield of SO, 3 

(D) 4. 
(D) Greater yield of SO, 
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64, The van der Waal's constant of a gas are 67. The structure of the compound that matches 

a 0.751 dm° atmmol and b = 0.0226 the 'H NMR data given below is 

dm mol. Calculate its critical pressure. 
'H NMR (DMSO-d6): 87.75 (dd, J = 8.8, 

(A) 52.5 atm 2.4 Hz, 1H), 7.58 (d, J = 2.4 Hz, IH), 

6.70 (d, J = 8.8 Hz, IH), 6.50 (broad s, 
(B) 54.5 atm 

2H), 3.80 (s, 3H). 

(C) 18.25 atm 

NO2 
(D) 28.5 atm. OMe 

(A) 

NH2 

65. A crystal has the lattice parameters 
NO2 

aa = ba = c and a = B =y= 90. The crystal 

(B) 
system is OMe 

NH2 
(A) Tetragonal 

NO2 
OMe 

(B) Monoclinic (C) 
NH2 

(C) Cubic 

NO2 
(D) Orthorhombic. Me 

(D) 

HN 

66. The emission spectra of H-atom is analyzed 

in between 100 nm and 200 nm. How many 68. In the mass spectrum of 1,2-dichloroethane, 

approximate ratio of peaks at m/z values spectral lines are seen in this region? 
98, 100, 102 will be 

(A) 0 
(A) 3: 1:1 

(B) 1 (B) 9:6:1 

C) 2 (C) 1: 1:2 

(D) 3. (D) 1:2:1 
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69. The Correct combination of reagents to effect 

the following reaction is (B) 

HO CHO 

(C) 

OH OH 

(D) 
N (A) a. POCI. Pyridine; 

b. AgOAc; LiAlH, 

(B) a. NaBH, 

71. The Correct relation between the following 
b. PhP DEAD, PhCOOH 

compounds is 

C) a. Ph,P, DEAD, PhCOOH; 
H 

=C- b. LiAlH 

CH3 (D) a. PCC; 

HO 

b. L-Selectride 

H 

HC 
70. The major product formed in the following 

OH reaction is 

(A) Enantiomers 
Li, Liq. NHa 

(B) Diastereomers 

(C) Homomers (Identical) 

(A) 
(D) Constitutional isomers N 

Chemistry 14 



The major product formed in the following 12. 
73 An organic compound shows the following reaction is 

Spectral data 

IR (cm) : 1680 

Me Me H NMR (CDCI,): 8 7.66(m, IH), 
EtOC NaBH 7.60(m, 1H), 7.10(m, 1H), 2.5(s, 3H) ppm 

13 C NMR (CDCI,) : 8 190, 144, 134, 0 °C 

MeOH/THF 
132, 128, 28 

m/z (EI) 126 (M+, 100%), 128 (M+ +2, 

4.9%) Me 
The structure of the compound is 

(A) HO 

OAc H 
OH (A) 

Me Me (B) 

(B) HO ZOH 
H 

H 
C) cooMe 

(D) 

Me Me 
C) EtO2C 

74. The major products A and B formed in the 

OH following reaction sequence are 

R OH R = Me 

Q P 

Me Me 
NaNH2 
NH,(lig) 

NaNH 
NH,(liq) Br 

(D) EtO2C oH 

P.T.O. 
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CH3 CH3 
OH 

Q 

NH (A) P A, 

NH2 
NH2 

CHa 
OH 

(B) P 
NH2 

NH2 

CH3 CH3 OH OH 
-C) P 

NH2 
NH2 

NH2 NH2 

CH3 OH 

(D) P 

NH2 NH2 

75. The thermal cyclisation of trans, trans-2,4-hexadiene gives 

(A) only trans-3,4-dimethyl-cyclobutene 

(B) only cis-3,4-dimethyl-cyclobutene 

C) both (A) and (B) in equal amounts 

(D) Cyclohexene. 

76. In the following concerted reaction, product is formed by 
H 

A 

H 

(A) 6 pi-conrotatoryelectrocyclisation 

(B) 6 pi-disrotatoryelectrocyclisation 

(C) 4 pi-disrotatoryelectrocyclisation 

(D)4 pi-disrotatoryelectrocyclisation. 
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The major product formed in the followine 
NO2 

11. 
reaction is 

(B) 
NH2 

=N Rh(OAc) BnO 

NO2 CHCl 
reflux 

(C) O 
NH2 (A) 

NO2 
NH2 O 

D) (B) ph 
NH2 

79. Identify product of the followingC) 
O 

Ro-OH 

Product 
O 

0 
(D) 

Ph 

78. The major product in the following 

transformation is: 
(A) 

NO2 
NH2 

hv 

(B) NO2 
NH2 

(A) 

[P.T.O. 17 
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80. Name the following reaction? 

0 

(C) 1. NaOH, H,0 

2. HO 
O 

COOH 
cOOH 

D) (A) Diels-Alder reaction 

(B) Umpolung 

(C) Mannich reaction 

(D) Robinson annulation reaction 
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